A teletraffic model of voice services had been created. Simulations of the model of composite symmetric Bm, symmetric quasi -D optimal and non-symmetric quasi -D optimal types of experimental plans have been carried out. The plans of the experiment and the received experimental data are presented. Check on the suitability of the regression model of second degree has been done. The results of applied regression analysis are presented. The best plan of the experiment has been selected. The most suitable mathematical models on the average downtime of the system and the probability of losses have been found.
Introduction
Originally the methods of the mathematical statistics have been used just at the end of the concrete experimental researches respectively during the processing, analysis and performance of the received test data. The object of research has been mostly simple systems in which processes and phenomenon depending on less number of variables could be defined. It was first shown the expediency of simultaneous modification of some or all control factors of an object at the end of the 20s in the last century. The mathematical statistics makes its first steps in the study of complex systems in which individual phenomena is difficult to be clearly distinguished. It appears the necessity to use methods for the optimal design of experiment and one of the most widely used is regression analysis. [1] [2] [3] [4] [5] .
Each of the controllable factors of the studied object during the experiment can accept one or more vales, named levels. Combination of the levels of controllable factors responses to each possible status of the object. The set of all possible combinations of factors is the one which determines the total number of the possible tests. [5, 6] . One of the main tasks of planning of the experiment is to define which part of all possible tests has to be performed. Others are connected to quantify the impact of factors, finding mathematical models, determination of optimal flow conditions of a process and others. [7] [8] .
The goal of the present work is to select a plan of an experiment for conduction of a simulation process of teletraffic model of voice services for reduction of the number of tests and finding appropriate mathematical models representing completely experimental data based on the results obtained after application of the apparatus of regression analysis.
Object of study
The object of study is a tele traffic model of voice services On-off+H/M/1/k with a tail FIFO, created using interrupted Poisson process and hyper exponential inflow. After generating of two independent inflows with different intensities of coming calls, the packages are processing by different way depending if they are data or voice information.
The following controllable factors and parameters of the object have been defined:
Controllable factors: x 1 -intensity of incoming calls λ I, s; x 2 -time td, ms;
Parameters of the object: y 1 -average downtime in the system W, ms; y 2 -probability of losses В, %. The received levels of variation of the controllable factors of teletraffic model of voice services are presented in m-p , while the star points have a shoulder α = +/-1. They become better when increase the number of factors. Their advantages are in their compositionality, i.e. the possibility to receive plans tier through rebuilding, and symmetry, relieving the calculation of the factors of the model and determining their importance [9, 12] ;
ü Symmetric quasi-D-optimal plan (Pesochinski's plan) for second order polynomial in m = 2 -those are non compositional plans. In many cases the use of non compositional plans is associated with a higher efficiency, for example when it is known that in the area of the experiment the surface of responses has non-linear characteristic. When m = 2 the plans of that type are obtained after joining of two FFE plans of type 2 2 and four star points are added to them and another point at the center of the plan [10] [11] [12] ;
ü Non symmetric quasi-D-optimal plan when m = 2 -less number of tests is the main advantage compared to symmetric plans of experiment. The characteristic of those plans is their intensity when m = 3, i.e. inability to verify the adequacy of the model. Controlled tests are conducted to avoid that in one or more points, participating in the plan [9, 12] .
The plans of the experiment are presented in Tables 2 to  4 The assessment of the level of influence of а control factor is based on the coefficient of determination R 2 as with the exclusion of the strongest factor, the coefficient will be with the lowest value. The process of exclusion of a concrete factor is realized through ignoring of those variables, in which this factor is included. The results after continuous exclusion of factors x1 and x2 for parameters y1 and y2 are presented in Figure 7 and Figure 8 . Concerning the average downtime in the system W the lower coefficient of determination R 2 =0.42104777 in comparison with R 2 =0.57301970 shows, that the influence of the intensity of incoming calls λ I exceed that of time td. The things related to the probability of losses B stay differently, where the influence of λ I considerably exceed td, confirmed by the minimum value of R 2 =0.02993950.
Analytical and graphical representation of a model for parameters y1 and y2 for selected symmetric quasid-optimal plan
The regression models of the parameters of tele traffic model of voice services -downtime in the system W and probability of losses B in analytical form, according to the importance of the coefficient of regression b i , can be expressed in final type, as follows: 
In three dimensional space the models describe surfaces y 1 = f(x 1 ,x 2 ) and y 2 = f(x 1 ,x 2 ) presented in graph in Figure 9 . The lines of the same response y 1 = f(x 1 ,x 2 ) and y 2 = f(x 1 ,x 2 ), shown in Figure 10 , represent the intersections of those surfaces with equal parallel to plane х 1 Ох 2 . The specified figures show the areas of change of factors х 1 and х 2 , in which parameters у 1 and у 2 have the highest values, respectively in upper levels of х 1 and х 2 for parameter у 1 and upper levels of x 1 and all levels of variation of x 2 for parameter у 2 . 
Analyses of the residue of models for parameters y1
and y2 for the selected symmetric quasi-d-optimum plan A procedure for regression diagnostic through implementation of analysis of residue has been executed to check the relevance of the found models (2) and (3). The procedure comes to the design of normal probabilistic graphs depicting the values of the residues (Residuals) ε j when j=1,2….N compared to the values of the quantity t αj , named α j quintiles of random quantity Т, which distribution is the normalized random distribution. The residues are the differences between the experimental and the calculated values of the parameters у 1 and у 2.
Based on the rule as far as plotted points (εj, tαj) are placed in a straight line at an angle of 45⁰, so they will be normally distributed. For the presented on Figure 11 normal probability graphs of models (2) and (3) the location of ε j is closed to the straight lines. There are great similarities between the specified graphic terms, therefore regression models (2) and (3) can be defined as adequate. 
Conclusions
Symmetric compositional plans of experiments of type B m, symmetric quasi-D optimum and non-symmetric quasi-Doptimum have been selected and implemented during simulation of the teletraffic model of voice services Onoff+H/M/1/k with tail FIFO. Regression analysis of simulation results has been made for each plan. Quantitative assessment of the received regression indicators has been done and according to this a symmetric quasi-D-optimum plan of the experiment has been selected. Regression models describing completely experimental data have been found. It was found that the intensity of receiving the call λ I and the time td influence in fairly equal degree to the average time of the stay in the system W, while the change of probability of losses В substantially is due to the influence of the first to that of the second factor. ______________________________
